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(54) Deformable sensor for powered vehicle window 

(57) There is disclosed a deformation detection sensor comprising: an elongate element (2) including a 
deformable wall member which defines a radiation transmission path; a radiation transmission source <4) 
positioned to transmit radiation along the radiation transmission path; and a radiation detector (6) positioned 
to detect the radiation transmitted from the source (4) along the radiation transmission path; the arrangement 
being such that a deformation of the wall member of the elongate element (2) at least partially interrupts the 
radiation transmission path, whereby radiation being transmitted along said path to the detector (6) is 

attenuated. ...... * ui^ 

Also disclosed is a motor vehicle having a body opening in which a closure member is movable 
towards a peripheral edge of the opening to close the opening, an electrically operated drive mechanism 
being provided to effect movement of the closure member. The peripheral edge of the body opening is 
provided with the above deformation detection sensor which may control said dnve. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
The claims were filed later than the filing date within the period prescribed by Rule 25{1) of the Patents Rules 1990. 
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DEFORMABLE SYSTEM 

This invention relates to a deformable device 
intended to assist, for example, in the control of an 
electrically powered window pane when an object is 
5 trapped against an upper sealing member. 

A number of safety systems have been developed to 
reduce the possibility of objects being trapped between 
the top of an upwardly moving window pane and the 
surround of a vehicle door or the like. Some systems 
10 have been developed to monitor the action of the motor 
with the aim of detecting a trapped body by sensing a 
change in the current drawn by, or the speed of, a 
motor powering an electrically operated window pane. 
These systems have been found to be sensitive to 
15 variations in door build and/or environmental 

conditions and therefore their reliability is poor. 

Touch sensors are also known which may be based on 
many different technologies such as conductive rubber 
switches, piezo electrical cables, or piezo resistive 
20 films. In such cases the sensor is mounted in the 

upper window or door frame of a vehicle but this method 
has the drawback that the systems rely on significant 
squeezing of an obstruction to generate the force 
required to activate the system. Therefore, the 
25 trapped item is subjected to a significant force before 
it is detected and before the system is activated. 

Also, no-touch sensors are known which use an 
infra-red or optical beam sent from an emitter 
positioned on the window or door frame and detected by 
30 a detector positioned across the window or door 

opening. Such sensors do not follow a curved contour 
shape of a window or door frame window spacing or the 
like and therefore may not be activated by a body 
trapped in the curved portion. 
35 According to a first aspect of the present 

invention, there is provided a deformation detection 
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system comprising: 

an elongate element including a deformable wall 
member which d fines a radiation transmission path; 

a radiation transmission source positioned to 
5 transmit radiation along the radiation transmission 
path; and 

a radiation detector positioned to detect the 
radiation transmitted from said radiation source along 
the radiation transmission path; 
10 the arrangement being such that a deformation of 

the wall member of the elongate element at least 
partially interrupts the radiation transmission path, 
whereby radiation being transmitted along the said path 
-to the detector is attenuated. 
15 The term "radiation" as used herein is the process 

by which energy is emitted from molecules and atoms 
owing to internal changes, as defined in Websters New 
international Dictionary (Second Edition). 

The detector is capable of detecting an 
20 attenuation in the radiation being transmitted along 

the transmission path and producing a signal indicative 
of the detection of a deformation in the said wall 
member . 

The surface of the wall member is preferably 
25 capable of reflecting radiation; this permits the 
radiation transmission path to be curved. 

The wall member may be a wall of a bore in the 
said elongate member, so that the radiation 
transmission path is defined by the internal surface of 
30 the bore. For example, the elongate element may be m 
the form of a hollow tube. The bore defined by the 
internal surface conveniently has a circular cross- 
section, and, particularly where the radiation is in 
the form of a light wave, the internal surface is 
35 preferably formed of a high gloss material. 

The radiation transmission path may be divided 
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into two or more sections, operatively linked such that 
radiation transmitted down one section of the path from 
a proximal end may be transmitted along the other 
section of the path towards the radiation detector. 
5 For example, where the radiation transmission path is 
defined by a bore within the elongate element, the bore 
may be divided into at least two sections linked by, 
for instance, a reflecting member, or other intervening 
device capable of receiving and retransmitting the 
10 radiation signal from the radiation transmission 
source. This would enable the two bores to be 
substantially parallel and would permit the 
transmission source and the detector to be conveniently 
positioned substantially adjacent one another at the 
same end of the bores. In such a case, in a preferred 
embodiment, one bore may be made stiff er than the other 
bore. 

The transmission source and/or the detector may be 
positioned at respective ends of the radiation 
transmission path. When the said path is defined by a 
bore, each o£ the transmission source and/or the 
detector may be in the form of a removable plug, a 
portion of which can be positioned in the respective 

end of the bore. 

in a preferred embodiment, the elongate element is 
a window pane sealing member capable of effecting 
sealing a window opening of a motor vehicle against a 
window pane. in this embodiment, the wall member of 
the elongate element may be deformed under the action 
of an Object trapped between an electrically operated 
window pane as it closes and the periphery of the 
window opening about which the sealing member is 
positioned. on detection of attenuation in the 
radiation being transmitted along the transmission 
path the detector produces a signal indicative of the 
detection of a deformation in the wall member, and thxs 
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may be used to control the operation of the window 
drive or wind mechanism. For instance, the signal may 
be used to control (e.g. stop or reverse) the action of 
the motor driving the window. Preferably, the 
5 radiation transmission source and radiation detector 
are energized only when the window pane is closing or 
attempting to close - 

According to a second aspect of the present 
invention, there is provided a motor vehicle having a 
10 body opening in which a closure member is movable 

towards a peripheral edge of the body opening to close 
the opening, an electrically operated drive mechanism 
being provided to effect movement of the closure 
member ; 

15 characterised in that said peripheral edge of the 

body opening is provided with a deformation detection 

device comprising: 

(a) an elongate element including a deformable 

wall member which defines a radiation transmission 
20 path, the arrangement being such that a deformation of 

the wall member of the elongate element at least 

partially interrupts the radiation transmission path, 

whereby radiation being transmitted along the said path 

to the detector is attenuated; 
25 (b) a radiation transmission source positioned to 

transmit radiation along the radiation transmission 

path ; and 

(c) a radiation detector positioned to detect an 
attenuation in the radiation transmitted from said 

30 radiation source along the radiation transmission path; 

and . ^ , . 

(d) means for controlling operation of saxd drxve 

mechanism in response to detection by the detection 
device of an attenuation in the radiation transmitted 
35 from the radiation source. 

The deformation of the wall member of the 
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elongate element may be as a consequence of an object 
becoming trapped between the device and the closure 
member . 

The body opening may be a window opening in which 
5 case the closure member is a window pane. 

Alternatively, the body opening may be an opening in 
the. roof of the vehicle (a "sun roof" opening), in 
which case the closure member is a sun roof member. In 
either of these cases, the deformable device may be 
10 part of a sealing member around the periphery of the 

body opening. 

The drive mechanism may include an electric motor. 
The drive mechanism may be controlled in such a 
way that movement of the closure member is stopped or 

15 reversed, so as to prevent the trapped object from 
being crushed and to permit release of the trapped 
object. In an alternative embodiment, the drive 
mechanism can be disabled. Preferably, the radiation 
transmission source and the radiation detector are only 

20 energized when the drive mechanism moves, or attempts 
to move, the closure member. 

The radiation transmitting source in both aspects 
of the invention may be a source of light waves, for 
instance ah infra-red radiation source. In a preferred 

25 embodiment, the infra-red radiation from the 

transmitting source may be modulated. Alternatively, 
instead of transmitting visible or non-visible light 
waves (such as infra-red waves), the radiation 
transmission source may emit audible or inaudible (i.e. 

30 ultrasound) sound waves to be detected by the radiation 
detector. If an audible sound source is used, it may 
act as a warning that the window pane or closure member 
is closing. In one embodiment, the note of the audible 
sound may change to serve as a warning of a trapped 

35 object. 

For a better understanding of the present 
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invention and to show how the same may be carried into 
effect, reference will now be made, by way of example, 
to the accompanying drawings, in which: - 

Figure 1 is a perspective view of one embodiment 

5 of the present invention; 

Figure 2 is a longitudinal sectional view of the 

embodiment shown in Figure 1; 

Figure 3 is a perspective view of another 
embodiment of the present invention; 
10 Figure 4 is a perspective view of yet another 

embodiment of the present invention; and 

Figure 5 shows a side view of a vehicle in which 
the present invention may be used. 

Referring firstly to Figure 1, there is shown a 
15 tubular member shown generally at 2, a radiation 

transmitting source 4 and a radiation detector 6. The 
tubular member 2 is hollow and has a bore 10 having an 
internal surface 8 having a high gloss finish. 
Radiation is transmitted from the transmitting source 4 
20 to the detector 6 along the bore 10. This is shown in 
greater detail in Figure 2. A first beam 12 may be 
transmitted through the centre of the bore 10 of 
tubular member 2 without touching the internal surface 
8 However, a second radiation beam 14 which is 
25 transmitted from the transmitting source 4 does not 
pass through the central region of the bore 10, but 
instead hits the internal surface 8 at incident points 
16A and 16B. The second radiation beam 14 is reflected 
by the internal surface 8 at points 16A and 16B due to 
30 the high gloss finish. In this way, the second 

radiation beam 14 may pass down the bore 10 and reaches 
the detector 6 shown in Figure 1. 

AS the tubular member 2 is made of a deformable 
n.aterial, deformation of the tubular member 2 causes 
35 deformation of the internal surface 8 and thereby 

restricts the size of the opening of the bore 10. When 



the size of the opening of the bore 10 is so 
restricted, the detector 6 detects attenuated radiation 
fron. the transmitting source 4. Whilst it is not shown 
in the drawings, the detector may be connected to a 

5 motor in such' a manner that when deformation of the 

tubular member 2 is detected by detection of attenuated 
radiation, the motor can be stopped and/or reversed 
Therefore, if the motor is controlling an electrically 
powered window pane, the continued rising of the wxndow 

0 pane will be stopped and/or reversed on deformation of 

tubular member 2. 

Turning now to Figure 3 there is shown a window 
sealing member shown generally at 18. The sealing 
member 18 has a bore 10 of the same form as shown xn 
5 Figures 1 and 2. The sealing member 18 also comprises 
flange receiving portions 20 and 22, and a glazing 
panel receiving channel 24. Flange receiving portions 
20 and 22 enable attachment of sealing member 18 to, 
for example, a header portion of a window or door frame 
>0 joining "A" and "B" pillars of the froni: door. The 
glazing panel receiving channel 24 receives a glazing 
panel (not shown), which is movable in an upward and 
downward direction, when such a glazing panel is xn xts 
fully upward configuration. As discussed in relation 
25 to Figures 1 and 2 a radiation transmission source and 
a radiation detecting source can be placed at either 
end of the bore 10. When a glazing panel moves towards 
its upward position, a body trapped between it and the 
sealing member 18 will deform the bore 10 and thereby 
30 stop the upward movement of the glazing panel or even 

reverse that upward movement by detection of attenuated 

radiation. . a 

in a further embodiment shown in Figure 4, which 
can also be adapted to be formed in a weatherstrip 
35 Shown in Figure 3, there is shown a first bore section 
26 and a second bore section 28 running substantially 
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parallel thereto. At one end of the first bore section 
26 and second bore section 28 there is positioned a 
radiation transmitting source 30 and a radiation 
detector 32 of a form suitable for plugging into a 
first bore section 26 and second bore section 28, 
respectively. Plugged into the opposite ends of first 
bore section 26 and second bore section 28 is a 
radiation reflecting member 34, the radiation 
reflecting member 34 comprising two mirrors 36, 38. 
The bore sections 26 and 28 are of the form shown in 
Figures 1 to 3. In use, radiation from the 
transmitting source 30 travels down the first bore 
section 26, is reflected by mirrors 36 and 38 and is 
then transmitted along second bore section 28 to the 
detector. As previously, the detector is able to 
detect an attenuation in transmitted radiation and thus 
deformation of one or both of the bore sections 26, 28 
and may thereby stop or reverse a motor to which it 3.s 
connected. The embodiment shown in Figure 4 allows 
both the transmitting source 30 and detector 32 to be 
positioned at one end of the bore sections 26, 28. m 
a preferred embodiment, one of the bore sections 26 or 
28 may be made stiff er than the other bore section. 
When a body is trapped, the less stiff bore section 
collapses and attenuates the radiation detected by the 
detector 32. The stiff er bore section would then 
deflect at higher loads but may also allow overtravel 
so that there is sufficient time for the electrical 
system to which the detector is connected to respond. 

Figure 5 shows a vehicle 40 in which a sealing 
member 42 is positioned on a header portion 44 
connecting "A" pillar 46 and "B" pillar 48. The 
sealing member 42 is of the form of that shown in 
35 Figure 3, but may be of any suitable form ^^-^-^"^ 
positioned on or adjacent the header portion 44. The 
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vehicle 40 has a door 52 within which a window pane 50 
is positioned. The window pane 50 is movable in an 
upward and downward motion within door 52 . The sealing 
member 42 has a bore, as shown in Figure 3. A 
radiation transmitter (not shown) is positioned in the 
region of end 54 of the sealing member 42 and a 
detector (not shown) in the region of end 56 of the 
sealing member at the other end of the bore. The 
detector is connected to a motor 58 which controls the 
upward and downward motion of the window p^ne 50. In 
use, the transmitter transmits a radiation signal along 
the' bore to the detector. As the motor 58 causes the 
upward motion of the window pane 50, an object trapped 
between it and sealing member 42 deforms the bore and 
15 the detector then detects an attenuated signal from the 
transmitter and stops the motor 58 which therefore 
stops the upward movement of window pane 50 preventing 
significant crushing of the trapped object. 



10 



-10- 

CLAIMS 

1. A deformation detection system comprising: 
an elongate element including a deforraable wall 

member which defines a radiation transmission path; 
5 a radiation transmission source positioned to 

transmit radiation along the radiation transmission 
path; and 

a radiation detector positioned to detect the 
radiation transmitted from said radiation source along 
10 the radiation transmission path; 

the arrangement being such that a deformation of 
the wall member of the elongate element at least 
partially interrupts the radiation transmission path, 
whereby radiation being transmitted along the said path 
15 to the detector is attenuated. 

2 . A deformation detection system according to 
claim 1, wherein the detector is capable of detecting 
an attenuation in the radiation being transmitted along 
the transmission path and producing a signal indicative 

20 of the detection of a deformation in the said wall 
member . 

3. A deformation detection system according to 
claim 1 or 2, wherein the surface of the wall member 
defining the radiation transmission path is capable of 

25 reflecting radiation. 

4. A deformation detection system according to 
any preceding claim, wherein the wall member is a wall 
of a bore in the said elongate element, and wherein the 
radiation transmission path is defined by the internal 

30 surface of the bore. 

5. A deformation detection system according to 
claim 4, wherein the elongate element is in the form of 

a hollow tube- 

6. A deformation detection system according to 
35 claim 4 or 5, wherein the bore has a circular cross- 
section. 



-11- 



7. A deformation detection system according to 
any one of claims 4 to 6, wherein the internal surface 
of the bore is formed of a high gloss material. 

8. A deformation detection system according to 

5 any preceding claim, wherein the radiation transmission 
path is divided into two or more sections, operatively 
linked such that radiation transmitted down one section 
of the path from a proximal end may be transmitted 
along the other section of the path towards the 

10 radiation detector. 

9. A deformation detection system according to 
claim 8, wherein, when the radiation transmission path 
is defined by a bore within the elongate member, the 
bore is divided into at least two sections linked by an 

15 intervening device capable of receiving and 

retransmitting the radiation signal from the radiation 
transmission source. 

10. A deformation detection system according to 
claim 9, wherein the intervening device is a reflecting 

20 member . 

11. A deformation detection system according to 
claim 9 or 10, wherein, when the transmission path is 
defined by two substantially parallel sections, the 
transmission source and detector are positioned 

25 substantially adjacent one another at the same end of 

the sections. 

12. A deformation detection system according to 
claim 11, wherein one bore section is stiff er than the 
other bore section. 

30 13. A deformation detection system according to 

any preceding claim, wherein the transmission source 
and/or the detector are positioned at respective ends 
of the radiation transmission path. 

14. A deformation detection system according to 

35 claim 4 or any one of claims 5 to 13 when appendant to 
claim 4, wherein the transmission source and/or the 
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detector is in the form of a removable plug, a portion 
of which is positioned in the respective end of the 
bore. 

15. A deformation detection system according to 
5 any preceding claim, wherein the elongate element is a 

window pane sealing member capable of effecting sealing 
a window opening of a motor vehicle against a window 
pane. 

16, A deformation detection system according to 
10 claim 15, wherein the wall member of the elongate 

element is deformed under the action of an object 
trapped between an electrically operated window pane as 
it closes and the periphery of the window opening about 
which the sealing member is positioned - 

15 17, A deformation detection system according to 

claim 15 or 16, wherein, on detection of attenuation in 
the radiation being transmitted along the transmission 
path, the detector produces a signal indicative of the 
detection of a deformation in the wall member, and this 

20 is used to control the operation of a window drive or 
wind mechanism. 

18. A deformation detection system according to 
claim 17, wherein the signal is used to control the 
action of a motor driving the window. 

25 19. A deformation detection system according to 

any one of claims 15 to 18, wherein the radiation 
transmission source and radiation detector are 
energized only when the window pane is closing or 
attempting to close. 

30 20. A motor vehicle having a body opening in 

which a closure member is movable towards a peripheral 
edge of the body opening to close the opening, an 
electrically operated drive mechanism being provided to 
effect movement of the closure member; 

35 characterised in that said peripheral edge of the 

body opening is provided with a deformation detection 
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device comprising: 

(a) an elongate element including a deformable 
wall member which defines a radiation transmission 
path, the arrangement being such that a deformation of 

5 the wall member of the elongate element at least 

partially interrupts the radiation transmission path, 
whereby radiation being transmitted along the said path 
to the detector is attenuated; 

(b) a radiation transmission source positioned to 
10 transmit radiation along the radiation transmission 

path; and 

(c) a radiation detector positioned to detect an 
attenuation in the radiation transmitted from said 
radiation source along the radiation transmission path; 

15 and 

(d) means for controlling operation of said drive 
mechanism in response to detection by the detection 
device of an attenuation in the radiation transmitted 
from the radiation source. 

20 21. A motor vehicle according to claim 20, 

wherein the deformation of the wall member is as a 
consequence of an object being trapped between the 
deformation detection device and the closure member. 

22. A motor vehicle according to claim 20 or 21, 
25 wherein the body opening is a window opening and the 

closure member is a window pane. 

23. A motor vehicle according to claim 20 or 21, 
wherein the body opening is an opening in the roof of 
the vehicle and the closure member is a sunroof member. 

30 24. A motor vehicle according to any one of 

claims 20 to 23, wherein the deformation detection 
device is part of a sealing member around the periphery 
of the body opening. 

25. A motor vehicle according to any one of 

35 claims 20 to 24, wherein the drive mechanism is an 
electric motor. 
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26. A motor vehicle according to any one of 
claims 20 to 24, wherein the drive mechanism is 
controlled in such a way that movement of the closure 
member is stopped or reversed so as to prevent an 

5 object trapped between the deformation device and the 
closure member from being crushed and to permit its 
release. 

27. A motor vehicle according to any one of ' 
claims 20 to 25, wherein the drive mechanism is 

10 disabled on trapping an object between the deformation 
device and the closure member. 

28. A motor vehicle according to any one of 
claims 20 to 27, wherein the radiation transmission 
source and the radiation detector are only energized 

15 when the drive mechanism moves, or attempts to move, 
the closure member. 

29. A deformation detection system or motor 

vehicle according to any preceding claim, wherein the ;^ 
radiation transmission source is a source of light 
20 waves. 

30. A deformation detection system or motor 
vehicle according to claim 29, wherein the source of 
light waves is an infra-red radiation source. 

31. A deformation detection system or motor _ 
25 vehicle according to claim 30, wherein the infra-red 

radiation is modulated. 

32. A deformation detection system or motor 
vehicle according to any one of claims 1 to 28, wherein 
the radiation transmission source emits audible or 

30 inaudible sound waves to be detected by the radiation 
detector. 

33. A deformation detection system or motor 
vehicle according to claim 32 when appendant to any one 
of claims 15 to 28, wherein, when an audible sound 

35 source is used, it acts as a warning that the window 
pane or closure member is closing. 



34. A deformation detection system or motor 
vehicle according to claim 33, wherein the note of the 
audible sound may change to serve as a warning of a 

trapped object. 

35. A deformation detection device substantially 

as hereinbefore described with reference to, and as 
illustrated in. Figures 1 to 4 of the accompanying 
drawings . 

36. A motor vehicle substantially as hereinbefore 
described with reference to, and as illustrated in. 
Figure 5 of the accompanying drawings. 
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Am ndments t th claims hav b n filed as follows 

1. A deformation detection system comprising: 
an elongate element including a deformable wall 

member which defines a radiation , transmission path; 

a sound radiation transmission source positioned 
to transmit radiation in the form of audible or 
inaudible sound waves along the radiation transmission 
path ; and 

a sound radiation detector positioned to detect 
the radiation transmitted from said radiation source 
along the radiation transmission path, which radiation 
detector is provided with a means for monitoring an 
attenuation of the radiation; 

the arrangement being such that a deformation of 
the wall member of the elongate element at least 
partially interrupts the radiation transmission path, 
whereby radiation being transmitted along the said path 
to the detector is attenuated. 

2. A deformation detection system according to 
claim 1, wherein the detector is capable of producing a 
signal indicative of the detection of a deformation in 

the said wall member. 

3. A deformation detection system according to 
claim 1 or 2, wherein the surface of the wall member 
defining the radiation transmission path is capable of 

reflecting radiation. 

4. A deformation detection system according to 
any preceding claim, wherein the wall member is a wall 
of a bore in the said elongate element, and wherein the 
radiation transmission path is defined by the internal 

surface of the bore. 

5. A deformation detection system according to 
claim 4, wherein the elongate element is in the form of 

a hollow tube. 

6. A deformation detection system according to 
claim 4 or 5, wherein the bore has a circular cross- 
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section. 

7. A deformation detection system according to 
any one of claims 4 to 6, wherein the internal surface 
of the bore is formed of a highly reflective material. 

8. A deformation detection system according to 
any preceding claim, wherein the radiation transmission 
path is divided into two or more sections, operatively 
linked such that radiation transmitted down one section 
of the path from a proximal end may be transmitted 
along the other section of the path towards the 
radiation detector. 

9. A deformation detection system according to 
claim 8, wherein, when the radiation transmission path 
is defined by a bore within the elongate member, the 

15 bore is divided into at least two sections linked by an 
intervening device capable of receiving and 
retransmitting the radiation signal from the radiation 
transmission source, 

10. A deformation detection system according to 
20 claim 9, wherein the intervening device is a reflecting 

member . 

11. A deformation detection system according to 
claim 9 or 10, wherein, when the transmission path is 
defined by two substantially parallel sections, the 

25 transmission source and detector are positioned 

substantially adjacent one another at the same end of 

the sections . 

12. A deformation detection system according to 
claim 11, wherein one bore section is stiff er than the 

3 0 other bore section. 

13. A deformation detection system according to. 
any preceding claim, wherein the transmission source 
and/or the detector are positioned at respective ends 
of the radiation transmission path. 

14 . A deformation detection system according to 
claim 4 or any one of claims 5 to 13 when appendant to 
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claim 4, wherein the transmission source and/or the 
detector is in the form of a removable plug, a portion 
of which is positioned in the respective end of the 
bore . 

15. A deformation detection system according to 
any preceding claim, wherein the elongate element is a 
window pane sealing member capable of effecting sealing 
a window opening of a motor vehicle against a window 
pane . 

16. A deformation detection system according to 
claim 15, wherein the wall member of the elongate 
element is deformed under the action of an object 
trapped between an electrically operated window pane as 
it closes and the periphery of the window opening about 
which the sealing member is positioned. 

17. A deformation detection system according-=to 
claim IS or 16, wherein, on detection of attenuation in 
the radiation being transmitted along the transmission 
path, the detector produces a signal indicative of the 
detection of a deformation in the wall member, and this 
is used to control the operation of a window drive or 

wind mechanism. 

18. A deformation detection system according to 
claim 17, wherein the signal is used to control the 
action of a motor driving the window. 

19. A deformation detection system according to 
any one of claims 15 to 18, wherein the radiation 
transmission source and radiation detector are 
energized only when the window pane is closing or 
attempting to close. 

20. A motor vehicle having a body opening in 
which a closure member is movable towards a peripheral 
edge of the body opening to close the opening, an 
electrically operated drive mechanism being provided to 
effect movement of the closure member ,- 

characterised in that said peripheral edge of the 
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body opening is provided with a deformation detection 
device comprising: 

(a) an elongate element including a deformable 
wall member which defines a radiation transmission 
5 path, the arrangement being such that a deformation of 
the wall member of the elongate element at least 
partially interrupts the radiation transmission path, 
whereby radiation being transmitted along the said path 
to the detector is attenuated; 
10 (b) a sound radiation transmission source 

positioned to transmit radiation in the form of audible 
or inaudible sound waves along the radiation 
transmission path; and 

(c) a sound radiation detector positioned to 

15 detect an attenuation in the radiation transmitted from 
said radiation source along the radiation transmission 
path, which radiation detector is provided with a means 
for monitoring an attenuation of the radiation; and 

(d) means for controlling operation of said drive 
mechanism in response to detection by the detection 
device of the attenuation in the radiation transmitted 
from the radiation source. 

21. A motor vehicle according to claim 20, 
wherein the deformation of the wall member is as a 

25 consequence of an object being trapped between the 
deformation detection device and the closure member. 

22. A motor vehicle according to claim 20 or 21, 
wherein the body opening is a window opening and the 
closure member is a window pane. 

30 23. A motor vehicle according to claim 20 or 21, 

wherein the body opening is an opening in the roof of." 

the vehicle and the closure member is a sunroof member. 
24. A motor vehicle according to any one of 

claims 20 to 23, wherein the deformation detection 
3 5 device is part of a sealing member around the periphery 

of the body opening. 
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25. A motor vehicle according to any one of 
claims 20 to 24, wherein the drive mechanism is an 

electric motor. 

26. A motor vehicle according to any one of 
5 claims 20 to 24, wherein the drive mechanism is 

controlled in such a way that movement of the closure 
member is stopped or reversed so as to prevent an 
object trapped between the deformation device and the 
closure member from being crushed and to permit its 

10 release. 

27. A motor vehicle according to any one of 
claims 20 to 25, wherein the drive mechanism is 
disabled on trapping an object between the deformation 
device and the closure member. 

15 28. A motor vehicle according to any one of. 

claims 20 to 27, wherein the radiation transmission 
source and the radiation detector are only energized 
when the drive mechanism moves, or attempts to move, 
the closure member. 

29. A deformation detection system or motor 
vehicle according to any preceding claim, wherein,: when 
an audible sound source is used, it acts as a warning 
that the window pane or closure member is closing. 

30. A deformation detection system or motor 

25 vehicle according to claim 29, wherein the note of the 
audible sound may change to serve as a warning of a 

trapped ob j ect . 

31. A deformation detection device substantially 
as hereinbefore described with reference to, and as 
illustrated in. Figures l to 4 of the accompanying 
drawings . 

32. A motor vehicle substantially as hereinbefore 
described with reference to, and as illustrated in. 
Figure 5 of the accompanying drawings. 
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